Pharmacokinetics of testosterone in hypogonadal men after transdermal delivery: influence of dose.
To assess the pharmacokinetics of testosterone after application of one, two, or three testosterone transdermal delivery systems to hypogonadal patients, 12 hypogonadal men (mean age 46.6 +/- 10.5 years) were enrolled in an open-label, randomized, crossover study. Each application period comprised 4 days: a 2-day washout period with no exogenous testosterone therapy followed by 2 days of therapy with one, two, or three transdermal systems applied daily to the patient's back. On day 4 of each period, serial blood samples were collected for determination of total and non-sex hormone binding globulin (non-SHBG) bound serum testosterone concentrations. Serum concentrations of testosterone were determined using validated radioimmunoassay methods. Residual testosterone analysis of used transdermal systems was used to estimate testosterone delivery through the skin. In general, serum concentrations of testosterone rose in accordance with an increase in dose. Using a strict bioequivalence approach to dose proportionality, the increases in area under the concentration-time curve (AUC) and morning concentrations were proportional to the increase in dose from two to three transdermal systems, but somewhat less than proportional with an increase from one to two transdermal systems. Results from the non-SHBG bound serum testosterone concentrations closely paralleled those of total serum testosterone. Use of three transdermal systems yielded serum concentrations of testosterone that tended to be above the upper limit of the normal range. The AUC and cumulative release of testosterone were linearly related to the number of applied systems. If necessary, the standard recommended dose of two testosterone transdermal delivery systems can be modified to accommodate interindividual differences in testosterone requirements of hypogonadal men.